The efficacy of ear canal flushing and ear canal and mouth swabbing methods for the isolation of mycoplasmas was investigated in 39 goats. Of the 19 goats positive for Mycoplasma spp., 14 (73.7%) were positive with the ear canal flushing method, 4 (21.0%) were positive with both ear canal flushing and mouth swabbing methods, and 1(5.3%) was positive by the mouth swabbing method. Mycoplasma arginini, M. mycoides subsp. mycoides, and M. mycoides subsp. capri were inhibition tests. Previous reports on the isolation of M. the literature.
Research conducted in the last 2 decades have shown that clinically normal goats often harbor several species of mycoplasmas in association with the ear mites Raillietia caprae and Psoroptes cuniculi, 3, 4, 6 parasites found in the external ear canal of domestic animals. Presently, specimens for diagnosis of subclinical goat mycoplasmosis have been obtained by swabbing of the external ear canal, nose, mouth, and external genital tract. 3 Serum and milk also have been used. [3] [4] [5] Swabbing of the ear canal also has been done for collecting ear mites. 4 However, the ear canal swabbing procedure is not always effective because of the ear canal anatomy. 2, 3, 5 A procedure of ear canal flushing was previously devised for collecting ear mites of the genus Raillietia in cattle. 7, 11 The ear flushing technique was adapted for the collection of mycoplasma specimens from the ear canal, and the results were compared with those of the traditional procedures of swabbing of the ear canal and mouth.
Materials and methods
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Received for publication October 20, 1995. identified by direct immunofluorescence and growth arginini from the ear canal of goats were not found in flushing was enough to remove ear wax and other secretions and any mites present. The washing material was poured into a funnel connected to 5 cm of clear plastic tubing linked to a polyvinyl chloride (PVC) nipple. The plastic connector end was closed by a PVC screw cap. In the center of the PVC screw cap, there was a 1-cm-diameter opening. The original technique was modified in the present study by using a plastic connector instead of a PVC nipple, clear but flexible tubing, and 50 ml of Hayflick's mycoplasma liquid medium 14 instead of 50 ml of water ( Fig. 1) . Between the PVC screw cap and the plastic connector, there was a grid of 50 mesh/inch (19.7 mesh/cm) to retain the mites and facilitate their enumeration (Fig. 2) . After squeezing the rubber bulb, the liquid medium was collected by the funnel, where it was retained by bending the flexible tubing. The flushing medium was then poured into a sterile flask, which was capped and put in a box with ice for transport to the laboratory, where the flask was refrigerated. The mites were retained on the grid, with the plastic connector end closed with a PVC screw cap to avoid contamination. In the laboratory, the mites were recovered, counted, and cultured for mycoplasma isolation.
culture was mixed in equal portion with glycerol and frozen 12 until used for the cholesterol requirement with the digitonin sensitivity test 15 and growth inhibition test. 1 The mycoplasma load/sample/goat was estimated by plating a known amount (0.4 ml) of each liquid specimen counting the colonyforming units (CFU)/ml of the mycoplasma colonies, as described previously. 13 Serologic typing. Mycoplasma growth and identification. The specimens obtained, i.e., ear-flushing medium and crushed mites in liquid medium, 3 were inoculated into broth and streaked on solid Hayflick's medium1 4 and incubated at 37 C under candle jarreduced atmosphere. 16 After confirmation of mycoplasma Statistical method. The results of mycoplasma isolation with the ear canal flushing technique were compared with those from each of the two other techniques using the chisquare test. 10
Results and discussion
growth on solid medium, colony imprints 9 from well-isolated mycoplasma colonies were made on microscopic slides that In 20 goats (51.3%), there was no isolation of mywere then frozen until used in the direct immunofluorescence coplasma by any of the 3 methods utilized. Of the 19 test. 8 The specimens in liquid medium were incubated for goats positive for mycoplasma, 14 (73.7%) were pos-24-72 hr and streaked on agar plates for confirmation of itive by the ear canal flushing method; 4 (21.0%) were mycoplasma growth. Subsequently, 1 ml from each broth positive by both ear flushing canal and mouth swab-bing methods, and 1 (5.3%) was positive by the mouth swabbing method alone. There was no growth of mycoplasma with the ear canal swabbing method in any specimen examined. The lack of mycoplasma isolation by the ear swabbing method may have been attributed to the improper use of this technique as compared with use in a previous report. 4 The mycoplasmal load per positive sample ranged from 10 1 to > 10 7 CFU. The highest CFU numbers were obtained by the ear flushing method with 1 except in 1 goat, where the sample from the mouth produced 10 3 CFU and the sample obtained by ear flushing produced 10 2 CFU.
The chi-square test 10 indicated that the ear canal flushing technique 11 was significantly superior (P < 0.01) to the other techniques for obtaining mycoplasma-positive samples.
The ear canal flushing technique described herein was easy to perform and did not cause undesirable reactions in the examined goats.
All field mycoplasma isolates were sensitive to digitonin. According to the results of immunofluorescence and growth inhibition tests, M. arginini was isolated from 3 sampled goats, M. mycoides subsp. mycoides was isolated from 15, and M. mycoides subsp. capri was isolated from 4. This is the first report of M. arginini isolated from the external ear canal of goats. [3] [4] [5] [6] The ear canal flushing technique described here could be used as a routine procedure for the diagnosis of mycoplasma infections in goats, especially in clinically normal animals.
